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ABSTRACT | o : |
- ~ A minicomputer-based computer-assisted instructional
- (CAI) system was designed at the University of Texas Medical EBranch
~ in an attempt to lower both the excessive hardware costs and the A
inordinate amcunt -of time required: for theé preparatign of each hour
of instructional material associated with traditional CAT systéms. A
prototype system with an author-oriented language was develcred and
used by medical students. The sSystem's programs -consisted of textual
content and of logic instructions which allowed the machine to
' éxecute the instructor's educational strategies. The System was fcound
‘capable of handling complex, -educationally effective programs and was
well liked by students. In addition, it was learned that faculty were
" ‘both willing and able to write their own grograms after a short -
period of -instxuction. . (PB) )
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Abstract
) L 4 -

Cerputer Aided Imstruction (CAl} has preven to Can yéu calculate his Ty for glucose?

i
T bs an-effactive cdusaticnal technicue for Socratic,
€riil, problem sclving, or patient management programs. Studeat: o
oJ ficwever, 'both excessive hardware costs and inordinate
B ’ N~ time reguiremests for prezaraticn of each hour of Computer: OC.X., let's ke sure vou kncw what a Ty is:
N
o
o

~asrve e

instricticnal material have contributed tc its slow The Ty for glucose is the maximal rate. at
~ develormant as an evaryday tool. IR an attemot to which olucose can be by the
) minimize these difficulties, the design of =2 mini- tubalar cells. :
: computer-Zased CAl System, the deveiopment of a proto-
- H tyre“system and the preparaticn of an author-oriented Ssudent: Juggled
. WLt ianguage were undertaken. This svstes has now been
- tested by medical studznts, interns and residents on Ccrputer: Sorry, that answer doesn't make any sense
problen-solving, tutorial and patieat management te m2. 7Fake another lock at the statement.
:’ : sinulation prograzs. ané- rechrase ydur answer.
R ; The system-has been well received by the student The Ty for ciuzdsé is the maximal rate.at -
: o populatien, has proven educationally -effective with whizh gluccse canite ‘. by the
those picirans for which such data are-available, and tubular cells. .
: has :‘ei‘_{:signi_ficantly recuced beth program prepara- - .
- - tion -time and hardware .costs. Studerit: Reabscrbed - -

: The performance reguirements used in designing Cozputer: Cood. We-want to know the max:imal rate -of
. . - . . e el c——— . ~

- this syster will be discussed, as will the design giucose reabsorption. Thera doesn't agpear
used’ to meet these rejuirements. to be a &irect wayr of Suing this: however,

w

"X

3]
% . . tris value should be the diiference betwoen
tha rate of clucose filt ion and the rate
. b The educational value of Computer Aided Instrul- cf glucose excretzion. Taoke another look
. ; ticn iC,:I)_is adeguately dscumented,l 2 r_!: its use at the data and calvuslate the ylucose —
5 :c:'._amj::u'.:c limitved. ':E‘.ex.i_e are -.::-.ql.:cstzo::' ly & excretion rate. .
J ausSer cf factors that contribule to its poor accept- Urire flow rave: 2cc/min
r zace as a day-to-day teaching rosl. OF these the A Gluccse inulin OsTolarits Pam
H high hardware cest and 1nordinate amcunt of facuity Urine 483 =3% 0.8 ng/zc 765 mdsske 2.2 mg/cc
- 2ire needsd for grogram vreparatien aproar tu be the Flasma 220 mgt 0.0% wg/cc 293 mO0s/kg  £.015 mg/ce
“ most important.  In an attampt o retain the progganm ' .
4 . flexability and interactive abilities of rraditicnal This indivicdual's glucese excretion rate
CRI systems, * educt was . ?
i grogaration
' sessi Student: € m3y,min
i .
H Corzuzer: Right! )
Now, what was . . .
Based CAL systen. - Prograns of ¢ tyse consist of two parts:
{1 the logic instruaticns wiat allow the mackine %o _
Comguter 2ided uction cif e a highly intex- exacute the ezacatisnil Sutratepias of the instructor ’
cctive and e toci and :ts nctential con enly accoréing ts his o tarmined criteria ang (2) the
te realized assets are effectively utilize®  peyrual cancent of prusran. The akility to store
There ic iic ant its uce as a texti bock or ané exscuz2 the 1ozic for such a progras
iazture subs interactive abilities make regaires iiszle torage cazaziliiy and its
it suitable silonai needs that exacution requiy liztic computar time. It is
i have previcu 2 one-to-ane¢ student well within cheo st2es of the zurrently available
i we faculty i hing of problen 1z or 15 bit cen =255¢ miaizomguters.
i solving techniques or use of patient management .
i are not anenzble te group toacking and iz, of courxe. pessible to store ceurse con-
censeguently receive little or ro erphasis cospite - sonputar core, on nmagastic tape,or cn a digital
\ the cbrious need to Improve gQecision maving skills. nd read 26T on @ vathole ray tuse or a hard-
: I) Ine Zellewing are rint-gue favier. Although thid ad nal
i program useé, £o help students develop the acility o 4t TAY not ke wisc. Whien the oo <
' Cb nanile reral clearance prebioms. sonversational mosds regponse to
. e

S -
tant tzan in some “ime~shired o
é 5

; SOPMTVLEY: SUpPpese you ran renal uczies on Lotwean one and

i a patient and oblained A5G data. 's respoase resui
!'_ Uzrine flew Tate: 2oe/min s. It 13 &x%3:

i Sluzese  Iaulin Zerolarit DAl cess times wirh any
H H 4 3 mls/Rg 3.2 masne with medical stal
X

ring G008 ma3h 5.6 rgSor ‘5
i 93 red 0.01 mg/oc 295 nosAkg D.0Brres
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e Although it could be stered on
disc or perbaps even'in cure, utilizaszion
<f computer time to process course content on its way
tc a vatiiode ray tube or teletype becores increasingly
impractical as the number of terminals increases:
Through use of more independent storage ahd display
davizes it.should be possitle to service more termi-
nais within any given access time allowance. A video
isc, much like that used for televic.on instant
replay, in conjuaction with an aspropriate interface
and television receivers can be used for storage and
display of text, graphics or even phovcgraphs. Random
access slide or film strip préjectors, or microfiche
projections with appropriate interfaces can also serve
this fuhcticn.

Upon receipt of a specific address by the intex-
face, any one of these devices will access and dis-
clay the frame of information designated. Thig is
acccmolished without use of the computer as routing
path for stored information from the storage device
to the display device, as is necessary, for instance,
for CRT display of disc-stored text.

Ia medical education a requirement for large
fumbers of graphic displays (x-rays, photomicro-
graphs, EXG-traces, etc.) i3 -often encountered.
These storage devices are particularly uceful when
this reguirement is cresent, not only-because of the
savings .in processor time, but, nore importantly,
becaise -they can all store and display graphics oo
complex- for effective cathode ray tube display.
several of these devices afford alaguate image quality
to be used successfully for ;hocénicrograph or x-ray
display. This capability has proven very useful to
us.

If one wishes to produce a system to take- advan-
tage of analog storage of course conteat a video

‘disc/closed  circuit TV system appears to be thne

systen of choice. A basic two-disc pack can be
equipred to service numerous terminals simultaneously
through -the addition-of nuffer tracks with fixed
teads (one track per terminal) to the disc system.
video discs provide easy image recording and editing,
rapid access, excellent image guality and reasorably
large stcrage capacity. The cost of the storage

and display devices necessary to implement. this
approach is competifive.with -that of hard copy termi-
nals, cathodej ray tubé: ferminals, random access £ilm
srojectors or microfiche procjectors,.in systems of 15
or more terminals.

Most CAI systems use alpha-nureric keyboards
for student input to the machine. There appaars to
bz little reason to modify this approach. These
devices are inexpensive, easily interfaced, and allow
maxirum flexability in the forms in which information
input can oceur. Although full paragraph natural
languaée‘scaCemenCS are desirable, this goal has not
been achieved in a practical sense. One or two word
answers, word 1list$., numerical answers with or with-
cut units, multiple choice answers, etc. can however
Ye adeguately handled by either traditional or mini-
fomputer systems. These responses are evaluated on
an absoluté match kasis. Consequently, the larger
the answer, particularly when word strings are
involved, the lower the probability of obtaining a
rerfect match. Although answers may be of any length,
¥e have arbitrarily choser to match only the first
$0 characters of each response. This answer length
iimitation not only simplifies response i1dentifica-
tion, it makes practical the buffering of an entire

respensa ak tie T3 : ray then be
read into the cox 2and nrie en

Ir ordar to cost and
program preparal 1 y reduces
with an apprepri ne CAl systen
using a flexible tad - a siagle
terminal prototyfe minicomputer ystem xas con-
structed at the Universizy of Te edrcal Branch.

Although the system was desicned
o 4 single
terrminal using a Koda® RA 260 random access projector
for storage of course content Lecause '0f fundin
limitations. The terminal (fxg. 1) -consists of an
alpha nureric keyboard and a screen on which course
ceatent is displayed by rear screen projectiocd. Thé
projector is cosftrolled by _the computer through an
interface of local design.® &n 8X Digital Eguipment
Corporation PDP/SE serves as thé central processor,
and an ASR 33 Teletype with paper tape reader is used
for program creparation. This prototyze system has
been in ogeration since January 1972 and has beon

-tested with Drill, Prcbiem Solving and Patient Manage-
-ment Sinulaticn progrars.

-Wweé have found that reasoaably complex, education-
ally effective programs can be readily nandled by the
system,% that it is well lixed by the students and
that through use of CAIBO, a CAl languegz written Z6r
this system,” faculty can and will write their own
progrenms after a brief period of instruction.

The economics of minicomputer-pasesd CAI ave alsc
encouraging, esgecially when compared with tradicicgal
systems based oa mediun or large processors suci: as
ISM's 363/40. A 10 terminal wersion of this systen
could be constructed for less than $40,000.

This study was supported in part by Nationai
Fund for Medical Education Graant 95169.
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